The recent linear growth trend recorded by net savings in Romania is very intriguing. We thus study household savings behavior using Vector Autoregression and Vector Error Correction models on a sample of post-2007 monthly data. Contrary to common economic theory, we find that real interest rates do not influence the loan and savings behavior of Romanian households in our sample, despite their significant volatility and, even, negative recorded values. The results indicate a change in attitude and in risk perception of Romanian households in the aftermath of the financial crisis in 2008, in the way that has significantly decreased their preference for present consumption in favor of savings. Despite the significant increase in net savings, we also find that they have not significantly contributed to economic growth.
Introduction
Economic theory defines household saving as the difference between disposable income and consumption. Households typically defer consumption and make investments in order to generate reserves for future unpredictable situations and/or to increase future consumption. Savings are a source of well-being, but also a buffer in case of individual income shocks (Lidi et al., 2017) . Saving can also be seen as a method of risk reduction, a situation arising from the imperfect ability to make forecasts. At the microeconomic level, savings become important because they can compensate for a financial shortage in case of unforeseen events in an individual's life. At the macroeconomic level, savings contribute to economic growth, being an important source of capital that helps finance firms, investments and, in general, economic activity.
Savings are associated with economic growth in neoclassical growth models and play an important role in a country's economic development process. Countries that have a high level of savings and, implicitly, investments, are well positioned to achieve a faster growth rate. Savings also play an important role in alleviating constraints on financing a country's economy, as well as granting householder loans. The household's preference for saving depends on macroeconomic factors, such as interest rate levels and/or interest rate spreads, as well as individual factors, such as income level, risk aversion, education, age, etc. For example, in the case of the young population, the probability of contracting a loan and assuming a risk is higher than in the case of the adult population. In contrast, the adult and elderly population prefer deposits/saving at the expense of loans. Also, savings can also depend on national and/or cultural factors, on the political, institutional and fiscal environment, or on financial market regulations (Bover et al., 2013) . The dynamics of country-wide savings can further be explained on the basis of representative indicators, such as wealth, government debt, the old-age dependency ratio, inflation rates, long-run interest rates and real disposable income (Hüfner and Koske, 2010) . Given all of these possible influences, the total level of savings and, consequently, economic growth, can vary greatly from one country to another and from one period to another.
This study aims at analyzing the determinants of the savings and borrowing behavior of households in Romania after the financial crisis in 2008. Specifically, we are interested in investigating the dynamics of net savings and possible changes in household behavior following the economic recession that was experienced by the country in the aftermath of the crisis. Figure 1 shows how interest rates and net savings evolved in the post-crisis period. We observe that net savings bottomed out at the end of 2008 and then followed a consistent, fairly linear, uptrend, despite the substantial volatility in interest rates and even in the face of significant negative real interest rates recorded in 2017-2018. This evolution is very intriguing and we decide to investigate it in this paper. Using a Vector Autoregression (VAR) model and a Vector Error Correction model (VEC) based on macroeconomic data collected for Romania, we are interested in answering questions such as: Why did net savings continue to grow even in the context of real negative interest rates on deposits? How did this development affect the degree of economic growth (GDP) and, ultimately, the economic wellbeing of the population? What are the roles of savings and credit for economic development in the post-crisis environment?
Figure 1. Interest rates (long-term deposits-red; long-term loan-green) and net savings (black) in Romania
Source: Authors' own contribution
The study of household savings behavior is not new, both at the international level as well as for Romania. For example, Ismail and Rashid (2013) find a significant interdependence between savings, consumption and income (wages, pension, and health insurance) in Pakistan, both in long-run equilibrium and in short-term dynamics. Kapounek et al. (2016) analyzes (Ir)rational households' saving behavior and finds a significant impact of the current account deficits on foreign savings and also an insignificant impact of interest rate or inflation differentials taking into account the Fisher Effect. In most cases, authors find that economic growth does not stimulate savings, while, among others, Niculescu-Aron and Mihăescu (2012, 2014) emphasize that interest and inflation rates are the main determinants of saving. The authors also show that demographic determinants contribute to predicting the trend of saving, although, from a policy perspective, they are exogenous and are very difficult (if not impossible) to control. Also, savings behavior is closely related to the lending activity, and has an influence on the dynamics of GDP.
On the other hand, Dobrescu (2013) builds a model of the Romanian economy that incorporates households' consumption and savings as a function of income, interest rate, and the share of rural population, foreign trade, and prices. The author uses several control variables, including indicators of global output, foreign trade and prices, but the conclusions do not especially focus on savings behavior. This paper contributes to the literature by specifically investigating this behavior, which has possibly changed and has experienced an atypical evolution in the aftermath of the financial crisis. We are also interested in possible causes of these dynamics and their implications for economic development. Evidence show that the financial crisis had a significant impact on subsequent economic activity and behavior in Romania (Scutaru et al., 2015) . Also, imbalances caused by the effects of the financial crisis have diminished consumer confidence in the banking sector (Duican and Pop, 2015) . However, the behavior of net savings in Romania, as shown in Figure 1 , is contrary to the expected effect of the previous findings in the literature. This paper investigates the causes behind this phenomena.
The rest of the paper is structured as follows. Section 2 defines the data and the methodology used to investigate savings behavior in Romania. Section 3 presents the main results and some robustness checks. The paper ends with a discussion and conclusions in Section 4.
Methodology and Data
We developed and estimate two simultaneous-equation models that study the interaction between changes in total income (GDP), the total value of long-term deposits (DEPOSITS) of the population to banks and the total amount of loans (CREDITS) obtained by the population from banks. In order to correctly specify these interactions in a model, we incorporate other relevant exogenous macroeconomic variables. We use the interest rates net of inflation (real interest rates) for three relevant categories of financial assets/liabilities. In addition, we incorporate control variables relevant to fiscal policy and social security policy. Table 1 summarizes the variables used in the model and provides a short description for each.
First, we are interested in modeling short-term interactions between variables, namely to investigate how the changes (shocks) in one determines changes in the others. We use a VAR model, for which the equations can be written as:
In equation (1), Y represents a column vector of dependent variables (in our case, this vector has 3 lines, one for each endogenous variable in the model), X represents a matrix containing the independent variables and endogenous variable lags, β represents the sensitivity matrix of the endogenous variables to each factor in the model, while α and ε represent two column vectors, the first containing the intercepts and the second containing the estimation errors. On the other hand, we are interested in the long-run relationship between the variables, namely, we want to test the way in which the values and/or the trend of some determines changes in the values and/or the trend of the others. For testing this type of interactions, we used a VEC modeling strategy that was developed by Engle and Granger (1987) . The fundamental condition that allows the use of a VEC model is that the variables considered are cointegrated. To test this, we used the Johansen (1991) cointegration test, assuming the hypothesis that the variables (GDP, DEPOSITS, CREDITS) follow a deterministic linear trend.
The results of this test are presented in Table 2 and confirm the existence of two cointegration relationships, which implies that GDP, CREDITS and DEPOSITS are cointegrated and that the VEC model is well-specified. We estimate our two models using monthly data for all variables, collected from public available sources, such as the National Institute of Statistics (http://www.insse.ro/ cms/en) and the National Bank of Romania (http://www.bnr.ro/Home.aspx). Each data series starts in 2007M1 and ends in 2018M12, having 144 observations. At the end of the sample, some data points are missing; in this case, we either fill in the missing data with estimates obtained from the National Bank of Romania (such as is the case for GDP and interest rates), or we perform linear extrapolation using the last 12 observations available in the sample. We next consider specifying the number of autoregressive terms (lags) for the endogenous variables. For this selection, we use standard information criteria and we test from 1 to 12 possible terms. Table 3 summarizes the test results. The Schwartz and Hannan-Quinn criteria favors a single lag model, while the Akaike and the Log Likelihood criteria favors a 12-lag model. We decide on a single-lag specification for the primary models, while we also estimate the VAR and VEC models using 12 lags, to determine the robustness of the results to changes in the number of selected lags. The lag-length test results enable us to specify the main VAR model as: In equation (2), we use lower-case letters to denote variables that are logdifferentiated for stationarity. The resulting model is estimated using MLE and the results are presented and discussed in the next section. Table 4 summarizes the results from the VAR model specified in Equation (2). In terms of economic theory, the results show that credit is positively and statistically significant influenced by the increase in deposits, while economic growth positively influences both the savings and credit. Also, real interest rates on deposits have a positive and statistically significant effect on deposits, while real interest rates on loans have a negative and statistically significant effect on credit. These results are expected and confirm the general validity of our model. However, the analysis also reveals some surprising results, which apparently contradict classical economic theory. First, of the control variables incorporated in the model, only the contribution rate to Pension Pillar II influences the endogenous variables. Furthermore, its influence is significantly negative on all endogenous variables. This result is difficult to explain. One possibility is that it is caused by the existence of hidden correlated variables, but searching for those and incorporating them into the model would greatly inflate it, causing a significant drop in statistical power due to the limited amount of data. However, we appreciate the existence of such variables as fairly unlikely. As the result implies that the development of the private pension system has a negative influence on economic development, a thorough investigation of this finding would be required due to the importance of Pillar II for the safety and sustainability of the Romanian economy. We defer this to subsequent research.
Results
Second, and more importantly, we observe that the increase in credit does not significantly influence the real GDP growth rate, and the sign of the coefficient (albeit insignificant) is negative. This implies that, in Romania, the bank lending to the general population does not bring any benefit to the real economy, despite the fact that the credit structure has recently changed from consumer credit to real estate loans. This result is also difficult to explain and requires further investigation in a later study.
Last but not least, and more importantly for our research question, we observe a positive and statistically significant intercept in the deposit rate equation at the 1% confidence level. This result shows a strong autonomous component of household saving behavior, which has most likely started in 2009. Also, all of the other variable do not tend to have an influence on deposits, this implying that the behavior of the Romanian households has changed following the financial crisis in 2008. Most notably, the increase in net savings cannot be explained by increases in the level of total income (GDP). One possible explanation is that an increase in the population's risk aversion has occurred as a result of a change in perception induced by the effects the crisis. In Romania, these were particularly drastic, a relevant example being the decrease in the salaries of employees working for the government by 25% in 2009. This change could have led to a consistent increase in the preference for future consumption at the expense of current consumption, which has favored a growth in net savings, regardless of the changes incurred by real interest rates or the other economic variables. Thus, the model results show a significant change in post-crisis household savings behavior in Romania. Figure 2 shows the variance decomposition of the endogenous variables and their impulse response functions, both for a forecast period of 12 months. The results show that all three endogenous variables have a strong positive autocorrelation component. Specifically, we observe that over 90% of the variability of the real GDP growth rates and the real growth rates of deposits, as well as about 50% of the variability in real credit growth rates, are explained by autoregressive shocks. Instead, only a small part of the variance is explained by shocks in other variables, the largest influence having the deposits growth rate on the credit growth rate (approximately 37%). 
Figure 3. VEC model estimation results
Source: Authors' own contribution Table 5 summarizes the results obtained by estimating a VEC model equivalent to the previous VAR specification, the difference being that the endogenous variables have not been stationarized and were now introduced in level. Figure 3 shows the variance decomposition of endogenous variables and their impulse response functions for a corresponding forecast period of 12 months. We note that the VEC model results largely confirm the results previously obtained using the VAR model. Specifically, we also find that:
(1) All endogenous variables (GDP, DEPOSITS, CREDITS) have a strong positive autocorrelation component;
(2) The GDP level positively influences both the level of deposits and credits;
(3) Changes in credit do not have an impact on the economic growth trend;
(4) The contribution rate to the Pension Pillar II also has a negative and statistically significant influence on all endogenous variables. However, unlike the VAR model, the results of the VEC model differ in several important aspects. First, we note that a shock in the level of deposits has a positive influence on the long-term economic growth path, which occurs after a period of about 6 months after the shock. As the increase in household credit does not affect GDP, the most likely explanation for this phenomenon is that deposits are directly used in the economy to finance investments, either by increasing the credit to private companies (which is not captured by our model) or by direct investing in the capital market. On the other hand, the results indicate that the VAT level has a negative influence on economic growth, consistent with the expected negative effect of restrictive fiscal policies on equilibrium income.
Last but not least, interest rate levels do not seem to have a significant influence on endogenous variables. More precisely, even though the coefficients are statistically significant, the values estimated for interest rates on deposits are almost identical, but opposite, to those recorded for interest rates on loans. Because credit spreads tend to be rather stable, the influence of the two cancel out. This result shows that real interest rates had a limited influence on economic growth, and also on loan and savings behavior of the Romanian households, at least in the post-crisis sample that we analyze. In other words, the recent trends in household saving behavior appear to be influenced by a change in the risk perception of households, this result being consistent with a behavioral hypothesis in the context of changing attitudes of the population since the economic and financial crisis in 2008. A very striking consequence of this was the sustained and almost constant linear growth of net savings since 2009, recorded despite the variability of real interest rates and their unusual low values, these even becoming negative for a significant period in the analyzed sample.
We check the robustness of the results using an alternative model specification, as indicated by the Akaike information criterion and by the LR test in Table 3 . We estimate the previously specified models incorporating up to 12 lags for all endogenous variables. The results of this exercise are summarized in Table 6 (estimation results) and Figure 4 (variance decomposition and impulse response functions for a forecast period of 12 observations) for the 12-lag VAR model, and in Table 7 (estimation results) and Figure 5 (variance decomposition and impulse response functions for a forecast period of 12 observations) for the 12-lag VEC model. For brevity, Tables 6 and 7 only show the coefficients for the first autoregressive term (complete results can be provided by the corresponding author at request). First, we find that these alternatives significantly increase the explanation power of the endogenous variables compared to the original models. The R 2 and adjusted-R 2 are higher in all cases, with differences reaching up to 35 percentage points. However, when analyzing the signs of the estimated coefficients, their statistical significance and the response of endogenous variables to shocks, we find that the original conclusions do not materially change when extending the models by adding lags. More precisely, some differences exist in the sign, magnitude and statistical significance of the estimated coefficients, but the responses of the endogenous variables largely follow the ones previously obtained for the 1-leg VAR and VEC models. Thus, we conclude that the models and our inference remains robust to changes in the number of autoregressive terms that are incorporated in the VAR and VEC models.
Conclusions
This paper aims at investigating the behavior of household savings in relation to the financial system in Romania, as well as its analysis in terms of evolution and its role in encouraging economic development and/or improving the well-being of households.
We estimate VAR and VEC models that both show that a change occurred in the saving behavior of the Romanian households since 2009. More precisely, we find that bank deposits have a significant autonomous component and are not influenced by changes in real interest rates on deposits, which decreased during the analyzed period (becoming even negative in 2017-2018). Also, despite these low interest rates, total loans granted to households increased at a slower pace and even declined when analyzed as a percentage of GDP. Thus, net savings registered a positive, almost linear, trend during the analyzed period.
An overview of the important events of the period shows that the causes that can be related with these changes can be divided into two categories. First, the legislative and monetary policy changes following the financial crisis had the role of enforcing a prudent attitude for banks and restricting their lending activity. In our view, the most important measures taken by the National Bank of Romania and the Romanian Government, which have probably contributed to this effect, include: (i) the implementation of the Basel III set of rules that increased capital requirements to improve systemic risk control, (ii) the promotion of legislation to protect borrowers from foreign currency loans, which led to foreign currency risks being shared between borrowers and lenders, and also (iii) the decision to discourage foreign currency credit by increasing minimum reserve requirement, despite the fact that this type of credit is cheaper compared to the one in local currency, in the period that we analyze. Second, the analysis highlights a significant behavioral change of the general population, which has increased its preference for future consumption to the detriment of current consumption. In the context of falling real interest rates and based on standard intertemporal consumption models as an analysis framework, we can note that this result implies a significant increase in household risk aversion as a result of the events that followed the 2008 financial crisis. A relevant example of such an event that potentially triggered this change was the general decrease of salaries for employees working in the public sector by 25% in 2009. From a policy perspective, our results reveal some interesting aspects that can serve as recommendations for decision makers at the macroeconomic level. First, we observe that the increase in net savings is not currently being transferred to increases in economic growth. This implies the need to implement policies that could increase the efficiency of resource allocation in the economy. For example, policies that would improve and develop the capital market would have a significant potential to encourage sustainable economic growth and improve welfare through a more efficient allocation of resources. Alternatively, one might implement policies aimed at increasing the technological development of the financial system, this potentially speeding up the transfer of previously accumulated net savings into productivity-increasing loans. Second, given the significant amount of local capital accumulated by banks in the form of net deposits and the fact that the risks and costs of using it are lower compared to foreign capital, the government can consider developing budgetary
